Identification and characterization of conserved and variable regions of lime witches' broom phytoplasma genome.
Several segments (∼20 kbp) of the lime witches' broom (LWB) phytoplasma genome (16SrII group) were sequenced and analysed. A 5.7 kbp segment (LWB-C) included conserved genes whose phylogenetic tree was consistent with that generated using 16S rRNA genes. Another 6.4 kbp LWB phytoplasma genome segment (LWB-NC) was structurally similar to the putative mobile unit or sequence variable mosaic genomic region of phytoplasmas, although it represented a new arrangement of genes or pseudogenes such as phage-related protein genes and tra5 insertion sequences. Sequence- and phylogenetic-based evidence suggested that LWB-NC is a genomic region which includes horizontally transferred genes and could be regarded as a hot region to incorporate more foreign genes into the genome of LWB phytoplasma. The presence of phylogenetically related fragments of retroelements was also verified in the LWB phytoplasma genome. Putative intragenomic retrotransposition or retrohoming of these elements might have been determinant in shaping and manipulating the LWB phytoplasma genome. Altogether, the results of this study suggested that the genome of LWB phytoplasma is colonized by a variety of genes that have been acquired through horizontal gene transfer events, which may have further affected the genome through intragenomic mobility and insertion at cognate or incognate sites. Some of these genes are expected to have been involved in the development of features specific to LWB phytoplasma.